Introduction

Nutrient requirements have been commonly established in an environment
protected from climatic extremes. For that reason, such requirements are
most relevant during optimum environmental conditions and are less appro-
priate when animals are exposed to stressful environments. Despite the gen-
eral awareness that energy demands are increased by cold and that the mag-
nitude of those demands is moderated by total body insulation, few
quantitative data exist relating environment, nutrient need, and productive
efficiency. The latter relationship is particularly important since, in an era of
limited resources, it may be necessary to identify the trade-offs between im-
proved production of meat, milk, or eggs in a controlled environment and the
capital investment and energy input necessary to create an optimum environ-
ment. It may, in fact, be more sensible to settle for something less than max-
imum performance if such performance does not justify the cost.

Only recently have objective bases been developed to guide livestock pro-
ducers in altering nutrient inputs in response to environmental change for op-
timizing productivity or economic return. Existing nutrition-environment
models are rudimentary but can be used to compare the cost of extra feed to
maintain body temperature in cold weather versus the cost of providing a
warm building, bedding, or other alternatives. Such models include the "op-
erational characteristic" of growth for beef cattle, swine, and poultry related
to feed energy levels (Teter et al., 1973), the "lower critical temperature"
model for beef cattle to estimate lower critical temperatures in still air and
wind (Webster, 1974), and the "BOSCOM" model for growth of beef cattle
during the finishing phase, which estimates dietary energy requirements in
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